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in children with cerebral palsy. Our first surgery was performed in March 1995.
Since then, until December 2010, we performed 477 multisite procedures,
mostly in spastic diplegic children, but 40 times in hemiplegic children. We
would like to share this experience.
We followed the experience of J. Gage who justifies this type of care because it
limits the number of procedures and rehabilitation stays, avoiding the ‘‘birthday
syndrome’’, because it decreases the cost of care, and especially because it
allows obtaining better results than before.
Excepting one iliac artery wound sutured without sequelae, we have not had any
major complications. No transfusions have been required (femoral osteotomies
were performed with a Esmach band at the proximal part of the limb supported
on an iliac pin). The only complications leading to supplementary surgery were
nonunions after femoral and mostly tibial derotation osteotomies only in older
adolescents (all healed after new surgery). No child had a worsened functional
level.
Our results are similar to those reported in the literature in terms of improved
function, GGI, and quality of life. The development of multisite surgery has
been accompanied by the development of criteria assessing treatment outcome
in these children.
This type of surgery is only possible:
– if a full assessment has been applied, particularly with gait analysis, and if the
indication is discussed by a multidisciplinary team;
– if the operation can be practiced with a double team (in the diplegic patient);
– if joint mobilization is started within days after surgery;
– and if weight bearing is started very early (2 weeks).
http://dx.doi.org/10.1016/j.rehab.2012.07.560CO04-002-e
Validity and reliability of radiological methods assessing
the proximal hip geometry in children with cerebral palsy:
A systematic review
C. Pons *, B. Medee, S. Brochard
Service de re´e´ducation fonctionnelle, CHU Morvan, 2, avenue Foch,
29609 Brest cedex, France
*Corresponding author.
E-mail address: christelle.pons@chu-brest.fr.
Keywords: Cerebral palsy; Children; Radiological measures; Validity;
Reproductibility; Hip migration; Acetabular dysplasia; Neck-shaft angle;
Femoral anteversion
Introduction.– Numerous radiological methods with various levels of validity
are available to assess the specific hip deformities of children with cerebral
palsy. The aim of this systematic review was to assess the current in vivo
validity, reliability and limits of use of the different radiological methods
measuring the proximal hip geometry in this population.
Methods.– A data base search was conducted using relevant key words and
inclusion/exclusion criteria in seven databases. The quality assessment was
rated using a customized scale that evaluates both the quality of the article and
the metrological strength of the evaluated method (Q = score/100).
Results.– Eighteen articles with a mean Q-score of 65/100 (SD 15) met the
inclusion criteria. The migration percentage using X-ray, evaluated in seven
studies (mean Q = 68.42), showed an excellent reliability and concurrent
validity with a 3D CT scan measure of hip migration. Thresholds for a true
change were between 8.3% and 22%.
Regarding acetabular dysplasia, the acetabular index (X-ray), evaluated in three
studies (Mean Q =63.5). Despite only moderate validity with a measure carried
out in 3D CT scanner, the acetabular index had a good to excellent reliability.
Thresholds for a true change were between 3.78 and 5.98. 3D CT scan indexes,
evaluated in five studies (mean Q= 74) had greater reliability.
The measure of neck shaft angle using X-rays, evaluated in three studies (mean
Q = 74.6) showed excellent concurrent validity with measures from 3D CT
reformatted slices and excellent reliability. Ninety percent of the measures had
been reported to be within 108 of error.Regarding femoral anteversion, one study (Q score = 89) found excellent
correlation between the 2D CT scan and trochanteric prominence angle test and
excellent reliability. Two others showed less evidence for the use of other CT
scan or ultrasound based techniques.
Discussion.– Once the limits of use are recongnized, hip migration, acetabular
dysplasia and neck-shaft angle can be measured using X-ray. If needed, 3D CT
scan can also be used reliably for acetabular dysplasia. Further evidence is
required regarding the validity of 3D CT-scan and non-irradiative methods as
ultrasounds and MRI.
http://dx.doi.org/10.1016/j.rehab.2012.07.561
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Introduction.– Lack of normalization of foot progression angle after correction
of lower limb torsional troubles raised the question about the influence of pelvic
rotation on lower limb rotation during gait. Pelvic rotation abnormalities are
difficult to predict by physical examination. The aim of the study was to explore
the influence of pelvic kinematics on foot progression angle deviations.
Methods and subjects.– We retrospectively reviewed kinematic data of 188
children with spastic diplegia without any previous surgery. Data, recorded at
mid stance phase, were: pelvic rotation, hip rotation, ankle rotation and foot
progression angle.
Results.– Abnormal pelvic rotation was noticed in 255 of 376 lower limbs
(68%). Among 231 patients with internal foot progression angle, internal pelvic
rotation was associated to other transverse plan kinematic deviations in 98 cases
(42%). For 78 patients who showed external foot progression angle, external
pelvic rotation represented a combined cause in 22 cases (28%).
Discussion.– Pelvic rotation is difficult to analyse by means of observational
gait analysis alone. This kinematic parameter can represent an isolated cause of
abnormal foot progression angle but it is often combined with other transverse
plan deviations. A detailed kinematic analysis of interaction between planes is
an essential step when making surgical planning, particularly when foot
progression angle has to be corrected.
http://dx.doi.org/10.1016/j.rehab.2012.07.562
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Introduction.– Lower limbs rotational troubles in spastic diplegic CP children
are frequent and difficult to identify by physical examination alone. These
troubles modified level arms length and they are important to be treated. The
aim of the study was to put in evidence patterns of lower limbs rotational
troubles on kinematic data.
Material and methods.– Hundred and eighty-eight spastic diplegic CP children,
without any previous surgical procedure, were retrospectively reviewed.
Kinematic data analysed pelvic, hip and ankle rotation with foot progression
angle.
Pathologies de l’enfant et de l’adolescent (I) / Revue d’E´pide222Results.– Collected data showed big variety of lower limb rotational
deformities, are multilevel localised in same direction or, more frequently,
in opposite directions. Nevertheless, more frequent patterns were identifying.
Foot progression angle is internal in 61% of the case, neutral in 18% of the cases
and external in 21% of the cases. Pelvic rotation is internal in 41% of the cases,
neutral in 32% of the cases and external in 27% of the cases. Hip rotation is
internal in 29% of the cases, neutral in 44% of the cases and external in 27% of
the cases. Ankle rotation is internal in 55% of the cases, neutral in 29% of the
cases and external in 16% of the cases.
Discussion.– Lower limb rotational troubles are often localised on many levels
and are in opposite directions for 46% of the cases. Pelvic rotational troubles as
single cause of abnormal foot progression angle represents 17% of the cases and
cannot be revealed by physical examination. The ignorance of it can lead to
inadequate therapeutic decision. Internal ankle rotation represents 29% of
single cause of abnormal foot progression angle. The study could not revealed a
classification as in sagittal plane. Big variety of associated lower limb torsional
troubles by a same CP child need kinematic for identification of all troubles.
Three-dimensional gait analysis data associated with physical examination is
essential to find causes of lower limb rotational troubles (torsional bone
deformity, muscles spasticity, muscles contracture).
http://dx.doi.org/10.1016/j.rehab.2012.07.563
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Aims.– 2D CT is currently the standard method of measurement of femoral
torsion despite limitations in terms of validity and reliability in the population of
cerebral palsy. The stereo-radiography using the EOS system is a promising
recent method in the field of the PMR for measuring bone deformities that
allows 3D reconstruction of the entire skeleton of the lower limbs, standing up,
from two orthogonal radiographs with a very low radiation exposure.
The objective of this study was to evaluate in vitro the concurrent validity of the
two methods and intra and inter-observer reliability of the EOS system for the
measurement of physiological and artificially modified femoral torsion.
Materials and methods.– Fifty dried femurs were scanned using a CT scan 2D
(method of Reikeras [1]) and the EOS system. One observer performed twice
the measurements using the EOS system and another once. The CT scan
measurements were performed by an independent observer.
In order to reproduce the deformations of the femur of people with cerebral
palsy, torsion of 10 femurs was artificially altered from 308, 08, 158, 308, 458
and 608. New measures in each condition were performed using both CT Scan
and EOS.
Results.– The mean difference between measurements in CT-Scan and EOS was
between 1.978 and 2.468 (not significant). Both sets of measurements showed
excellent correlation (r = 0.92). The intra and inter-observer reliability of the
EOS measures were excellent (ICC = 0.98, SEM = 6.728 and ICC = 0.98,
SEM = 6.888, respectively). When anteversion was modified the two methods
differed from 1.188 to 2.348 (not significant).
Conclusion.– These first in vitro metrological data, needed because of the
double irradiation, incite to use the EOS system for measuring physiological
and pathological femoral anteversion. An in vivo study is needed to confirm the
limits of agreement of the measure in a population of people with cerebral palsy.
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Background: Co-activation (CA) is defined as the simultaneous electrical
activity of two antagonistic muscles. Excessive CA restrains the motion and
increases energy expenditure. During gait, CA is increased by speed and by an
upper motor neuron lesion. It is important, for treatment perspectives, to
distinguish between pathological and compensatory muscular activation. The
aim of this study was to exhibit the pathological component of CA in unilateral
cerebral palsy (CP) children.
Methods.– Ten unilateral CP children and ten matched typically developing
(TD) children were asked to walk at spontaneous, very slow and very fast speed.
The spatio-temporal parameters and electromyographic activity of the rectus
femoris (RF), vastus medialis (VM), semi-tendinosus (ST), tibialis anterior
(TA) and soleus (SO) of both lower limbs were recorded. A CA index was
computed according to Unnithan et al. [1]. A mixed linear model was used to
assess the effect of walking speed on the CA index in the various limbs and
muscle couples (RF/ST, VM/ST, TA/SO).
Findings.– A stronger impact of the walking speed on CA was found in the
involved limbs of CP children, for the three muscle couples, than in their
uninvolved limbs or in the limbs of TD children. The two latter had a similar
impact of speed. There was a lesser increase of CA with speed in the RF/ST
couple than in the VM/ST or TA/SO in TD children. This particularity was not
found in CP children.
Interpretations.– A spastic component of muscular activation, due to the upper
motor neuron lesion, might be responsible for the increase of CAwith gait speed
in the involved limb. Musculo-skeletal models could be used to identify the link
between muscle stretch and activation. The specificity of the RF/ST couple,
which is less impacted by speed in TD children, is lost in CP children, indicating
poor motor control. Improved linear modeling and investigating the different
phases of the gait cycle could help identify a specific motor behaviour
(compensation) of the uninvolved limb.
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